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© Process for producing optically active benzene-sulfonamide derivates, 

© A process for producing optically active benzenesulfonamide derivative (I) 

.R' 



SO,N<, 



R 3 -^)-CH, CHNH, 
"" R< 

which comprises decomposing m-(2-substituted-alkylaminoalkyl)benzenesulfonamide derivative (II) 



IN 

m 



yj 



R 3 -{^yCH 2 CHNH C H< R6 



(ID 



wherein R 1 and R 2 are selected independently from a hydrogen atom and C1-C5 alkyl groups; R 3 is a 
hydrogen atom or a C1-C5 alkyl, hydroxyl or C1-C5 alkoxyl group; R* is a C1-C5 alkyl group; R 5 is a C1-C5 
alkyl, carboxy-(Ci-Cs alkyl) or (C1-C5 alkoxy)carbonyKCi-C5 alkyl) group; and R 6 is a substituted or 
unsubstituted phenyl, carboxyl or (C1-C5 alkoxy)carbonyl group. 
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The compound of formula (II) are obtained by reacting a ketone of formula (III) 

"\R2 



SQ2-Nr^ Rl 



(III) with an optically 

R 3 -\ /h CH 2 -C-R 4 

O 



active amine (IV) 

R5 



H 2 N-CH'. (iv) 
X R6 



2 



0 257 787 



PROCESS FOR PRODUCING OPTICALLY ACTIVE BENZENE-SULFONAMIDE DERIVATIVES 



This invention relates to a new process for producing optically active benzenesulfonamide derivatives 
which are represented by the following general formula (I) and are useful as antihypotensive agents and as 
intermediates for the manufacture of optically active drugs, 



10 



.R 1 

>2l N<R1 * 

>-^]^CH 3 CHNH 2 ^ 1 ^ 



wherein R 1 and R 2 are the same or different and selected independently from a hydrogen atom and lower 
alkyl groups; R3 is a hydrogen atom or a lower alkyl, hydroxyl or lower alkoxyl group; and R l stands for a 
lower alkyl group. 

75 Most of the compounds (I) are known from Japanese Patent Publication No.18353 (1983) which 
discloses compounds of formula (A-l) 

. SO,NH, 

R-0-CH-CH-NH-H 3 ( A-I) 

Bi R r 



(wherein R is a lower alkyl, lower alkoxyi or hydroxy! group; Ri is a hydrogen or halogen atom or hydroxyl; 
R2 is a hydrogen atom or a lower alkyl group; and R3 is a hydrogen atom or a lower alkyl group), indicates 
that all the related optical isomers are included, and states that the compounds (A-l) are useful as 
antihypotensive agents with no side effects, such as increased heart rate and palpitation. 

We disclosed in Japanese Patent publication No.1 10685 (1981), particularly in Examples 23 and 24, the 
sulfamoyl-substituted phenetylamine derivatives having adrenergic receptor a-blocking effect and useful as 
hypotensive agents can be prepared from the optically active compounds 



S0 2 NH 3 



CH 3 0-^-CH 2 -CH-NH 2 [A-I-a-free, R(-) or S( + )] 



35 i 

CH 3 



Manufacture of these optically active starting materials was not described, but they were in fact 
prepared by optical resolution of a racemic mixture [a mixture of A-l-a, R(-) and S( + )] obtained by the 
method described in Japanese Patent publication No.18353 (1983) mentioned above via reaction steps 
given below: 



45 



50 
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1 



SOjNK 




7 



CH,0-^J>-CO-CH-Br ( A-]} ") 

CH, 

** Step 1 



SO,NH, 




CH s O^J-CO-CH-N 3 C ^~UI ) 

J, Reduction Step 2 
SO,NH 2 

CH 3 O^.CH-CH-H 3 (A -IV) 

I OH CH 3 
| Reduction Step 3 

so SOjhJH, • 

CH a O-^^-CH-CH-NH," • H C] (A-V) 
| OH CH, 

25 I SOC), Step 4 

S0 2 NH, 

CH 3 0-^^-CH-CH-NH 2 • H CI ( A -V\ ) 
I CI CH 3 

30 1 

4> Auction step 5 

CH a O-^^-CH,"-CH-NH a • H C) [ A-I-a-HCl, mixt. 
35 C K of R(-) and S( + ) ] 

| Optical resolution Step 6 
[ A-I-a-HCl, R(-) or S{ + )3 



I 



Base 

I A-I-a-free, R(-)or S(+)] 

45 

k ptnnJ?m P,i0r manUfaCtUrin9 rneth0d • S3ltS ° f com P° und s (') are prepared from haloalkyl sulfamoylphenyl 

ttZZSEXS *** ms method is cumbersome because of the many reacL *«* r " vo,ved 

so .jxek ss: ::sirr as a dru9> - use,ui yieid wm * iess 

of nl h > J ,Sad ? nta ?T iS m ° re m3rked Whe " 3 Compound <■> is us ed as an intermediate for the manufacture 

SLSK*- I" 6 J** PraCtiCal " Se iS TOt advanta 9^ as with another type of intermediate 

iT Jap r S \ Patent PUbHCati0n N °- 10665 - ^-halo-2.substituted-amin^lkyl)-0-substituted- 
benzenesul-fonamides, whose optical resolution is difficult 

65 led Ts tofnd £? ? 10 ^ f ° r m ° re advanta 9 eous ™*"° d for synthesizing the compounds (I) have 
isomeric separation ^ PrePar6d ^ UnUSUa " y ^ r6aCti0n a " d ° ptiCal yieldS » diastereo 
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Thus this invention provides a process for producing compounds of formula (I), which comprises 
decomposing a m-{2-substjtuted-aIlcylaminoaIkyl)benzenesulfonamide derivative of formula (II) 



Jt 1 

R»-^)-CH a CHNHCH< Rt 
R< 



(wherein R\ R*. R3 and R 4 are defined above; R 5 denotes a lower alkyl, a carboxy-lower-alkyl or a lower- 
alkoxycarbonyl-lower-alkyl group; and R« is a substituted or unsubstituted phenyl, carboxyl or a lower- 
alkoxycarbonyl group). 

The compounds (II) can best be prepared by reaction of sulfamoyl-substituted benzyl lower alkyl ketone 

T6 (III) 

,R> 

SO,N< a 

R»-£^-CH,-C-R< (HI) 
0 



(wherein R\ R*, R3 and R 4 are as defined above), with optically active, substituted alkylamine (IV) 

H,N-CH< R ! (IV) 
R 

(wherein R5 and R« are as defined above), in the presence of reducing agent In the definition of groups 
herein, the term "lower" means, unless otherwise specified, linear or branched chains of 1 to 5 carbon 
atoms, preferably those containing no asymmetric carbon. 

Thus, illustrative examples of lower alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
tert-butyl, pentyl.isopentyl and neopentyl groups; and those of lower alkoxyl groups include methoxy, 
ethoxy. propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy. pentyloxy and isopentyloxy groups. Particularly 
the lower alkyl represented by R* i S preferably methyl, ethyl, isopropyl or isobutyl. most preferably methyl. 

Typical examples of carboxy-lower-alkyl groups include carboxymethyl, carboxyethyl. carboxypropyl, 
carboxybutyl and carboxypentyl groups. As examples of lower alkoxycarbonyWower-alkyl groups, may be 
mentioned esters of the above carboxy-lower-alkyls with a lower alkanol, such as methoxycarbonylmethyl. 
ethoxycarbonylmethyl. propoxycarbonylmethyl, isopropoxycarbonylmethyl. butoxycarbonylmethyl. isobutox- 
ycarbonylmethyl. tert-butoxycarbonylmethyl. pentyl oxycarbonylmethyl. methoxycarbonylethyl, ethoxycar- 
bonylethyl. propoxycarbonylethyl. isopropoxycarbonylethyl. butoxycarbonylethyl, isobutoxycarbonytethyl 
tert-butoxycarbonylethyl, pentyloxycarbonylethyl, methoxycarbonylpropyl. ethoxycarbonylpropyl, tert-butox- 
ycarbonylpropyl. methoxycarbonylbutyl. ethoxycarbonylbutyl, tert-butoxycarbonylbutyl. methoxycarbonyl- 
pentyl, ethoxy carbonylperrtyl and tert-butoxycarbonylpentyl. 

"Decomposition" herein means a decomposition reaction in which RS-CHrR 6 or RS-CO-R 6 is 
stereospecifically eliminated from a compound (II), which includes "hydrogenesis" by the action of reducing 
agent when R« is a substituted or unsubstituted phenyl, and hydrolysis after conversion to the form of a 
Schiff base 

( -N = C^6 ) . 

Therefore, when R« is a substituted phenyl, the substituent should be such a group that does not 
adversely affect the hydrogenesis with the elimination of RS-CHrR 6 but accelerates this elimination reaction. 
Illustrative examples of preferred substituents include nitro and halogens such as bromine. 
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Of the two types of "decomposition B mentioned above, "hydrogenesis" is more preferable because of 
the fewer reaction steps involved and the higher reaction and optical yields. 

When R 6 is carboxyl or a lower-alkoxycarbonyl group, the compound (IV) is an optically active amino 
acid or a lower alkyl ester thereof. Preferred examples of such amino acids include alanine, valine, aspartic 
s acid and glutamic acid. 

Shown below is the flow chart for the manufacturing proces of this invention. 
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10 



R 3 



step 1 




CHj - C- R< 
i 
O 

H,N-CH< RS 
R e 

Reducing agent' 
R' 



(ID) 
CIV) 



SO,N< 



R 3 \y CH* - CH - NH - CH<£ j ( n ) 



(R 6 = Ph) 
Step 2 



R 3 



(R 6 ^Ph 




t-Bu OC1 . 
OH" 



,R« 
> r 



. SO ? N< 5 x 
Hydrogenesis | RS ~(3' CH *~^~ N=C <rI) (V) 




Hydrolysis 



■CH, — CH — NHj 
i 

R 4 



(1) 



(wherein Ri, R2 R3 R4 rs and R s m ^ defjned above; Ph denotes a substituted or unsubstituted phenyl- 
and R 7 is a hydrogen atom or a lower-alkoxycarbonyl group). 

Preferred details for each reaction step in the process of the invention are given below. 



Compound (II) is prepared by condensation between compound (III) and compound (IV) in the presence 
of reducing agent. 

The reaction can be carried out in an organic solvent, such as methanol, ethanol or benzene, using the 
two reactants in nearly equimolar amounts (or with a slight excess of either) one of them), in the presence 
of lithium aluminum hydride, sodium cyanoborohydride. sodium borohydride or borane. or by catalytic 
reduction, under elevated pressure as required, in the presence of a catalyst such as Raney nickel 
platinum/carbon, palladium/carbon and platinum oxide, or by electrolytic reduction using copper or platinum 
as cathode. Of the three modes of reduction mentioned above, catalytic reduction is the most preferred 
because of the ease of operation and higher optical yield. 

The reaction temperature and time may vary depending on the type and quantity of reactants used the 
type of reducing agent, pressure conditions and other factors. However, the reaction is generally carried out 
at room temperature or at elevated temperature, preferably at about 40 to 80"C. for 1 to 48 hours under 
normal pressure and for a shorter time under an elevated pressure. 

The pressure, if applied, is generally 1 to 100 atm. preferably 2 to 20 atm. 
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The above-described synthesis of secondary amines by reductive condensation between a carbonyl 
compound and an amine may be allowed to proceed in two separate steps: dehydration reaction (for 
example, by the use of Dean-Stark trap) to form a Schiff base, and reduction of the isolated Schiff base. 

The reaction of this step preferentially gives a compound (II) in which the absolute conformation around 
s the asymmetric carbon bonded to R* is the same as that around the asymmetric carbon bonded to R 5 and 
R 6 in the compound (IV) used as reactant To be more specific, the reaction preferentially gives R.R-isomer 
or S.S-isomer. 

The final compound (II) of this step, after being isolated or without being isolated, is submitted to the 
next step in the form of a free base or an acid addition salt. 



Step 2 

A compound (II) obtained in Step 1 can be converted to the corresponding compound (I) or a salt 
75 thereof by hydrogenesis, or by reaction with tert-butyl hypochlorite followed by hydrolysis. 

Hydrogenesis, which is adopted when R 6 in the compound (II) is a substituted or unsubstituted phenyl, 
is generally effected in a solvent, such as methanol or ethanol, by catalytic reduction using a theoretical 
amount of hydrogen gas in the presence of palladium/carbon as catalyst under elevated pressure as 
required. Catalytic reduction is most advantageous in this case because the final product can be obtained 
20 with a nearly quantitative yield. This reaction is carried out at room temperature or at elevated temperature, 
preferably at 40 to 80° C. The reaction time, which depends on various reaction conditions, is generally 1 to 
48 hours under normal pressure, and is shorter under elevated pressure. The pressure, when applied, is 
usually from 1 to 100 atm. 

When R 6 is carboxyl or a lower alkoxycarbonyl group, that is. when the compound (II) is a derivative of 
25 an amino acid or its ester, the reaction can be carried out by adding this compound (II) and tert-butyl 
hypochlorite (in nearly equimolar or slight excess amount) to an organic solvent (e.g., methanol, ethanol, 
ether or benzene) under cooling, followed by addition of base such as an alkali metal alcoholate (e.g., 
sodium ethoxide). This reaction is conducted under anhydrous conditions. 

After removal of the solvent, the reaction product is decarboxylated as required, and brought into 
30 contact with water in the presence of acid (e.g., hydrochloric or sulfuric acid) preferably at room 
temperature. 

The absolute conformation around the asymmetric carbon in the compound (I) thus obtained is identical 
to that around the asymmetric carbon bonded to R< In the compound (II), whether the two asymmetric 
carbon atoms in the compound (II) have same or different absolute conformation. 
35 The compounds prepared by the method described above can be isolated and purified by commonly 
used chemical operations, such as filtration, crystallization and recrystallization. 

The optically active benzenesulfonamide derivatives (I) are useful as antihypotensive agents and as 
intermediates for the manufacture of adrenergic receptor a-biocking agents having a side chain. 



-CH 2 CH-NH-, 

Slower alkyl) 

at the meta position which are described in Japanese Patent Publications No.11 0665 (1981) and No.1 36561 
(1982). 

The process of this invention is capable of producing optically active benzenesulfonamide derivatives 
(I) of high optical purity with higher reaction yield and optical yield, compared with the conventional method. 

According to the conventional method, synthesis of one optical isomer of a compound (I) from 
compound (A-H) requires six reaction steps (for hydrochloride) or seven reaction steps (for free base), the 
overall reaction yield being about 10.5% for the former and about 9% for the latter. 

In contrast, the process of this invention requires only two to four reaction steps to obtain one optical 
isomer of a compound (I) from a compound (III) (two steps for hydrochloride when R 6 = Ph; three steps for 
hydrochloride when R 6 = Ph; and four steps for free base .when R 6 = Ph). The overall yield, although 
somewhat different depending on the synthetic route and reaction conditions, is about 51.3% for hydrochlo- 
ride and about 43.0% for free base under optimum conditions — a 4 to 5 times higher than by the 
conventional method. 

In addition, the process of this invention gives final products of high optical purity, and hence the optical 
yield is also very high [up to 99.8%] - see Examples 1 to 3. 

7 
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The process of this invention is simple in operation because of the few reaction steps involved, and still 
higher yields can be achieved by optimum selection of reaction conditions. The reactions involved proceed 
very smoothly even under mild conditions and use of reactants in larger quantities does not lead to drop in 
yield, making the process of this invention suitable for commercial pro duction. 

Compounds having adrenergic receptor ^-blocking effect can be derived from a compound (I) according 
to the reaction given below, 



R 3 -f3~ CH J- CH - Js,H * +X-CH-Y 
R< 

( I - fr-ce ) 



R< R s 

(VI) 



,R> 

SO,N< p2 Ri« 

R 3 -( J-CHt - CH-NH-C-CH-Y 
l i i 

R< R" R* 

(YD) 



(wherein R 1 , R*. R3 and R 4 are as defined above; X is a radical 



R 10 

Hal-C- 
1(1 1 



or a formyl group; Hal denotes a halogen atom; R«, R« and R" are selected independently from a hydrogen 
atom and lower alkyl groups; Y is a methylene group or oxygen atom; and R* is a hydrogen atom or a lower 
alkyl, lower alkoxyl or lower alkenyloxy group). 

The halogen atom Hal may be iodine, bromine or chlorine, and the lower alkenyloxy group R 9 is for 
example, vinyloxy. allyloxy, butenyloxy, isobutenyloxy or pentenyloxy. 

The optically active m-(subs«tuted^minoalkyl)benzenesulfonamides (VII) having adrenergic a-blocking 

^L^ a,I S[ Pert T 8ive a96nt$ 0311 Prepared by reaction of ~mPO«nd 0) On the form of 
free base) with habde (IV). or by reductive condensation between compound (1) (free base) and formyl 
denvatve of compound (VI). ' '« fm y« 

It is preferable that the carbon atom to which R« is bonded and that to which R« and R« are bonded 
are not asymmetric carbon atoms. If either one of these is asymmetric an optically active compound (VI) 
previously isolated should be used for the reaction. 

When X in compound (VI) is 

RlO 

Hal-C- , 
Rll 

tnL^f* 0 ? fe Pr ? era ? l l Carried OUt in *~ ab?ence of so,vent or in an or 9 anic solvent (e.g.. benzene, 
toluene, xylene, d.methylformamide. dichloromethane, dichloroethane. methanol or ethanol) at room tem- 

nT^'fJ, Vated temperature or under ref,u *- "^ng an equal or slight molar excess amount of 
corn pound (*«)• 

N Jliro^ 068 ^^ 0 ," * secondar y or tertiar y am ine (e.g., pyridine, picoline, N.N-dimethylaniline, 
N-methylmorpholine. frimethylamine. tnethyiamine or dimethylamine) or inorganic base (e.g., potassium 
carbonate, sodium carbonate or sodium bicarbonate) is effective in ensuring smooth reaction. 

man ^ V'Z^V^ iS US9d l 3S . com P° und <*>• the reaction may be carried out in much the same 
manner as in Step 1 of the process of this invention. 

The process of this invention will become more apparent from the following Examples. 
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Example 1 




Method [A] 

A mixture of 194.4 g 5-acetonyl-2-methoxybenzenesulfonamide, 96.8 g R-( + )-a-methylbenzylamine, 0.8 

20 Q platinum oxide and 4 liters of methanol was subjected to catalytic reduction at 50 to 52° C under normal 
pressure for 20 hours in a hydrogen atmosphere (R/S ratio in the reaction solution: 85/15). At the end of 
reaction, the platinum oxide was filtered off, the filtrate was acidified by addition of an ethanoiic solution of 
hydrogen chloride, and the solvent was distilled off under reduced pressure. Acetone (800 ml) was added to 
the residue to effect crystallization, the resulting mixture was heated under reflux for one hour, and the 

25 crystals which separated out after cooling were collected, giving 250 g of crude 2R t 1R-2-methoxy-5-[2-(1- 
methylbenzylamino)propyl]benzenesulfonamide hydrochloride. Optical purity of these crystals as R,R- 
isomer was 94.5%. Acetone (2.5 liters) was added to the crude crystals thus obtained, the resulting 
suspension was heated under reflux for two hours, and the crystals were collected by filtration after cooling. 
This cycle of operations was repeated four times, affording 215 g of crystals with an optical purity of 98.0%. 

30 The crystals were mixed with 80 ml water and 160 nr\l acetone, the mixture was brought into solution by 
heating, 1,850 ml acetone was added to the solution to separate out crystals, the resulting mixture was 
again heated under reflux for 30 minutes, and the crystals were collected by filtration after cooling. This 
cycle of operations was repeated three times, affording 164 g of pure crystals. 
Yield: 53% Melting point: 232-236 °C (dec.) 

35 M " : +33.5 (c = 1.04, MeOH) 
Elemental analysis (CtsHsCINaOsS): 



C(%) H(%) N(%) Cl(%) S(%) 

40 

Calcd. 56.17 6.55 7.28 9.21 8.33 
Found 56.10 6.59 7.30 9.29 8.31 

45 

Method [B] 

A mixture of 24.3 g 5-acetdnyl-2-methoxybenzenesulfonamide, 12.1 g R-( + )-cr-methylbenzylamine, 15 g 
50 Raney nickel (wet) and 500 ml methanol was subjected to catalytic reduction at 50 to 52°C under normal 
pressure for 20 hours in a hydrogen atmosphere (R/S ratio in the reaction solution: 92/8). At the end of 
reaction, the Raney nickel was filtered off, the filtrate was acidified by addition of an ethanoiic solution of 
hydrogen chloride, and the solvent was distilled off under reduced pressure. Acetonttrile (200 ml) was 
added to the residue to effect crystallization, the resulting mixture was heated under reflux for one hour, and 
55 the crystals which separated out after cooling were collected, giving 26.9 g of crude 2R.1 R-2-methoxy-5-[2- 
(1-methylbenzylamino)propyl]benzenesulfonamide hydrochloride. Optical purity of these crystals as R,R- 
isomer was 98.3%. Water (11 ml) and acetonitrile (22 ml) were added to the crude crystals thus obtained, 
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the resulting mixture was brought into solution by heating, acetonitrile (520 ml) was added to effect 
crystallization, the mixture was heated under reflux for 30 minutes, and the crystals were collected by 
v- J, 9 - ThiS Cycle of °P erations was repeated three times, affording 19.6 g of pure crystals. 

YlGlO. 51 /o 



Method [C] 

RaniTS f « 72 9 .^ et °? yl " 2 ' meth0XybenZeneSu!fOnamide ' 484 9 R-C + K-methylbenzylamine. 5 g 
Raney mckel (wet) and 200 ml methanol was subjected to catalytic reduction at 58 to 60»C under a 
pressure of 10 Kg/cm* for 20 hours in a hydrogen atmosphere (R/S ratio in the reaction solution: 92/8). At 

°' re f t,on> *° Rane y nickel was ™ erad °«. the filtrate was acidified by addition of an ethanolic 
solution of hydrogen chloride, and the solvent was distilled off under reduced pressure. Acetonitrile (80 ml) 

h J° T ,dUe t0 eff6Ct wstaillza&on, the resulting mixture was heated under reflux for one 
™SnI?*£ ^M CryS ^ S ,^ ,ch 1 se ? arated out after «**"9 were collected, giving 11.8 g of crude 2R.1R-2- 
methoxy-5j2-(1-methylbenzylamino)propyl]ben2enesulfonamide hydrochloride. Optical purity of these crv- 
aS ri R ;"" ,sonie ';. was 98 -2 % - W^r (5 mO and acetonitrile (10 ml) were added to the cruie crystals thus 
obtained, the resulting mixture was brought into solution by heating, acetonitrile (220 ml) was added to 
effect crystalUzaton. the mixture was heated under reflux for 30 minutes, and the crystals were collected by 
YieW:°54? er ™ 8 ^ * ° perations was repeated ^ Tes « mes - Wording 8.31 g of pure crystals. 

oh JHh < 2S S h° f ^y^??^^ hydrochloride 
obtained above by methods [A]. [B] and [C] were each subjected to high-performance liquid chromatog- 
raphy [column: YM C-Pack A-302 (ODS). 15cm x 4.6mm ID; column temperature: room temperature; moSe 
phase: aqueous solution of K^PCMt.Og) and KH^O^LOgymethanol/tetrahydrofuran (65:30:5 v^); flow 
speed: 1 ml/mm; UV detector: X. 285 nm)J. The optical purity of 2R.lR-2-methoxy-5-[2-(1-methylben- 
zylaminojpropylhbenzenesulfonamide hydrochloride showing a retention time of seven minutes was 99.8% 



Example 2 



«r ^_/V~ ™ ™ / \ J0%Pd-C >=\ [K] 

CH^CH.CHNWH-T) - HC1 — -f— 5. CH s O\>-CH t CHNH l • KC1 

I i * — & Me OH ^ — & i 

CH 3 CH 3 CH 3 

nJUS?** ° f 5 .f m ' . methanolic solution containing 28 g 2R.1R-2-methoxy-5-[2-(1-methylbenzylamino)- 
prapyJhbenzenesulfonamide hydrochloride (optical purity: 99.8% or higher) and 28 g of 0% 

a^Sr^ntS Z r*? d . t0 f 3 * 81 ^ 0 redUCti0n 31 45 t0 5 °° C " nder normal P ressure in a h y^" 
J* «TS 1 the t theore t! ca i vol «'"e of hydrogen was consumed. The palladium/carbon catalyst was 

1? V6nt T dlSt " ,ed ° ff Und6r reduced pressure ' and 1,16 ^is which separated otf were 
SSS 6 ' 9 19 ' 4 9 ° f (^W-^-^^P^^-rnethoxybenzenesulfonamide hydro^ 

Yield: 95% Melting point: 276-278°C (dec.) 
[«] « : -7.1 (c = 1.0, MeOH) 
Elemental analysis (CioHtrCIISfcOaS): 

C(%) H(%) N(%) Cl(%) S(%) 
Calcd. 42.78 6.10 9.98 12.63 11.42 
Found 42.82 5.96 9.71 12.56 11.40 
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One milligram of (R)-{-h^(2-aminopropyl)-2-methoxyben2enesulfonamide hydrochloride obtained above 
was taken in a microtube, and 100 ul of 5% triethylamine solution in N,N-dimethylformamide was added to 
dissovle the hydrochloride. To this solution was added 300 ill of MCF reagent (0.1 M solution of (-)-menthyl 
chloroformate in toluene; Legis Corp.), and the reaction was allowed to proceed for 30 minutes with 
s occasional stirring. 

The reaction was terminated by addition of 50ul methanol, and the reaction mixture was subjected to 
high-performance liquid chromatography [ column: Nucleosyl® 5 Cu, 305cm x 4.6mm ID; column tempera- 
ture: room temperature; mobile phase: acetonitrile/methanol/0.01 M KhfePO* solution (50:150:40 v/v); flow 
speed: 1 ml/min; UV detector X, 284 nm)]. The opticaJ purity of (RH')-5-(2-aminopropyI)-2-methoxyben- 
70 zenesulfonamide hydrochloride showing a retention time of 20 minutes was 99.8% or higher. 



Example 3 



S0 2 NH 2 S0,NH 2 

CH 3 O-^^- CH 2 CHNH 2 - HO > CH * °^D^ CH '^ N,H * 

CH 3 * CH 3 

20 



Method [A] 



(RH-)-5-(2-aminopropyl)-2-methoxyben2enesulfonamide hydrochloride (20 g) was dissolved in 140 ml 
25 water, and 50 ml of saturated potassium carbonate solution was added. After crystals separated out. the 
mixture was stirred at room temperature for two hours, and the crystals were collected by filtration and 
recrystallized from 75 ml water, affording 14.2 g of (R>-(-)-5-(2-aminopropyl>-2-methoxyben2enesulfonamide. 

Yield: 82% Melting point 166-167°C (dec.) 
W . _ 17>3 (c = 1#07f MeOH) 

30 Elemental analysis (C10H16N2O3S): 



C(%) H(%) N(%) S(%) 
Calcdo 49.16 6.60 11.47 13.12 
Found 49.08 6-49 11.26 13.02 



Method [B] 

(RM-)-5-(2-aminopropyl)-2-methoxybenzenesulfonamide hydrochloride (4.31 g) was dissolved in 30 ml 
water, 21 g anhydrous potassium carbonate was added to the solution, the mixture was stirred at room 
temperature for two hours, and the crystals which separated out were collected by filtration and recrystal- 
lized from 20 ml water, affording 3.14 g of (R)-(-)-5-(2-aminopropyi)-2-methoxybenzenesulfonamide. Yield: 
84%. 
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Example 4 

S0 2 NH 2 



CH 3 0-^^-CH 2 CHNHCH 2 a-I 2 0-^^ 



CH 3 -HCl OC 2 H 5 

T0 2.4 g of R(-)-5-[(2-amino-2-methyl)ethylh2-niethoxybenzenesulfonamicle (namely, (R)-(-)-5-(2- 
aminopropylK-methoxybenzenesulfonamide) and 1.2 g of 2-(o-ethoxyphenoxy)-ethylbromide were dis- 
solved in 120 ml of ethanol. and the mixture was refluxed for 16 hours. The solvent was distilled away and 
the residue was alkalified with 10 % aqueous sodium hydroxide. The separated oily material was extracted 
with ethyl acetate, and the extract solution was washed with saturated aqueous sodium chloride, and dried 

75 over anhydrous magnesium sulfate. The solution was subjected to distillation, and the residue was 
subjected to silica gel column chromatography, eluted with chlorofomvmethanol (9:5) to give 1.5 g of crude 
crystals. 

.I!^ Cr ll al ? were treated with ethanolic hydrochloric acid to give R(-)-5.[2-tt2-(o-ethoxyphenoxy)ethylJ- 
ammo>2-methylethylJ-2-methoxybenzenesulfonamide hydrochloride. 
20 Melting point: 228-230°C 

Elemental analysis (CaoHsCINzOsS): 

C(%) H(%) N(%) 

25 Calcd. 53.99 6.57 6.30 

Found 53.90 6.64 6.27 

30 . W : -4.0- ( C = o.35, methanol) 

Claims 

35 t. A process for producing optically active benzenesurfonamide derivative (I) 

R 3 



~^^-CH,CHNHj 
R< 



which comprises decomposing m-(2-substltuted-alkylaminoalkyl)benzenesulfonamide derivative (II) 

Ri-^Y-CK, CHNH CH< T>6 



50 



wherein R 1 and R* are selected independently from a hydrogen atom and Ci-Cs alkyl groups: R 3 is a 
hydrogen atom or a CrCs alkyl, hydroxy! or CrCs alkoxyl group; R< is a CrCs alkyl group: R* is a Ci-Cs 

n% k^?!^ ^ ky0 ° r {Cr<k ^^JcarbonyKCi-Cs alkyl) group; and R* is a substituted or 
unsubstrtuted phenyl, carboxyl or (CrCs alkoxy)carbonyl group. 

ra J: n n^ SS ? cc ° rding t0 c,aim 1 wherein tne compound (II) is obtained by a method which comprises 
reacting sulfamoyl-substituted benzyl lower alkyl ketone (III) 
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.R» 

S0 2 N< p3 

R'-fVcH, - C - R« mi) 



* 2 

I 



o 

with optically active, substituted alkylamine (IV) 

H*N-CH<** (IV) 

in the presence of reducing agent. 

3. A process according to claim 1 or 2 wherein product compound (I) is further reacted as follows : 

50,N< R3 



-^^-CH, -CH-NH, + X-CH-Y-f^ 

(VI) 



R s - 

~ 'R* 

R 4 R» 



( 1 - free ) 



SO,N< R'° 



■R 

R 



3 -^^-CH' r -CH-NH-C- CH-Y-^j^ 



R< R n R* 

(YD) 



wherein X is 



I 

Hal-C- 



R 1 ° 



R 11 



or a formyl group; Hal is a halogen atom; R*. R*> and R" are selected independently from a hydrogen atom 
and C1-C5 alkyl groups; Y is a methylene group or oxygen atom; and R* is a hydrogen atom or a CrCs alkyl, 
C1-C5 alkoxyl or C1-C5 alkenyloxy group. 

4. A process according to any preceding claim wherein the decomposition is by stereospecific 
elimination of RS-CH^R 6 or R5CO-R 6 from compound II. 

5. A process according to claim 4 wherein the decomposition is effected by reduction of compound I 
when R 6 is phenyl or substituted phenyl. 

6. A process according to claim 4 wherein the decomposition is effected by conversion of compound I 
to the form of a Schiff base followed by hydrolysis. 
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